Cerebral protection by adenosine.
Delayed selective nerve cell death as seen in the hippocampal CA1 area of gerbils after transient forebrain ischemia goes along with neuronal hyperactivity and an early demonstrable accumulation of calcium in circumscribed groups of nerve cells. Application of NMDA receptor-blockers such as MK 801 prevents neuronal damage. This suggests the involvement of NMDA receptors which are operated by glutamate and known to mediate a special Ca2+ influx required also for establishing sustained enhancement of synaptic efficacy. Thus, the excessive postischemic accumulation of calcium, thought to be instrumental in the generation of nerve cell death, seems to result from turning on a dangerous, but primarily physiological mechanism which ran out of control. We studied the endogenous control mechanisms by which the firing pattern of nerve cells and the initiation of NMDA receptor-mediated neuronal Ca2+ influx are controlled focusing in particular on the role of adenosine. This nucleoside is released from nerve- and glial cells in larger amounts after ischemia. It counteracts at increased extracellular concentration the generation of burst discharges, an effect which is ascribed to a modulation of the dendritic membrane properties. Removal of a possible action of endogenous adenosine by receptor antagonists such as theophylline was found to enhance postischemic nerve cell death. This together with other reported experimental evidences points to a protective action of this nucleoside in the brain. The presumed mechanisms by which this effect is achieved were studied in a rat hippocampal slice using ion selective electrodes.(ABSTRACT TRUNCATED AT 250 WORDS)